The protective effects of zinc on diethyldithiocarbamate cytotoxicity on rat astrocytes in vitro.
The neurotoxicity of diethyldithiocarbamate (DDC) has been documented for decades. In particular, cytotoxic effects against rat astrocytes have been noted by a decrease in cell viability and numerous ultrastructural defects. This study indicates an in vitro protective effect by zinc administration prior to DDC insult. Cell groups pre-treated with 50 microM ZnCl2 prior to the addition of 35 microg/ml DDC showed significant protection when compared with cells treated with DDC alone. Zinc reduced the DDC-mediated toxicity to astrocytes as indicated by an increase in cell adherence and viability. Morphological evaluation indicated a significant decrease in ultrastructural alterations. Metallothionein (MT), a metal regulatory protein known to be induced by zinc was studied to determine its role in this mechanism of protection. Immunocytochemistry and immunoblots showed increased presence of MT in all zinc treated groups. This suggests a protective effect against DDC cytotoxicity on rat astrocytes in vitro may be associated with an increase in MT concentration.